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CLAIMS 



(57) [Claim(s)] ■ 

[Claim 1 ] The coil junction method of the rotation electrical machinery which equips two pr more slots of a core (15) 
with an electric conductor, respectively, welds the edge of the electric conductor of a couple put in order annul arly, 
respectively, and forms a coil characterized by providing the following, the protection which arranges the protection 
member (12) which is a conductor between the edges of the electric conductor of the afpreme^itioned couple which 
adjoins a hoop direction — a member ~ an arrangement process The move process to which it is made to move 
relatively [ hoop direction ], maintaining the distance between them for the edge of the electric conductor of a couple 
annularly compared with the aforementioned welded tool (2) maintaining in the state where the activation process 
which activates a welded tool (2), and the aforementioned activation process activated the aforementioned welded tool 
(2). [Claim 2] the aforementioned protection - a member — the coil junction method of the rotation electrical 
machinery according to claim 1 characterized by to weld the edge of the electric conductor of the aforementioned 
couple which the aforementioned protection member (12) has been arranged in aii arrangement process so that the edge 
of the electric conductor of the aforementioned couple may project in the aforementioned welded-tool (2) side from the 
aforementioned protection member (12), and was projected from the aforementioned protection member (12) [Claim 3] 
The aforementioned protection member (12) is the coil junction method of the rotation electrical inachinery according 
to claim 1 or 2 characterized by being removed from between the edges of the electric conductor of the aforementioned 
couple after welding of the edge of the electric conductor put in order annularly is completed. [Claim 4] the 
aforementioned protection -- a member - the coil junction method of the rotation electrical machinery any one 
publication of the claim 1 characterized by the aforementioned protection member (12) being contacted by the side of 
the edge of the aforementioned electric conductor in an arrangement process, or the claim 3 [Claim 5] The 
aforementioned welded tool (2) is the coil junction method of the rotation electrical machinery any one publication of 
the claim 1 characterized by arc- welding the edge of the electric conductor of the aforementioned couple one by one, 
or the claim 4 by having the electrode to which welding voltage is impressed and performing arc discharge between the 
aforementioned electrode and . the edge of the electric conductor of the aforementioned couple. [Claim 6] The coil 
junction method of the rotation electrical machinery according to claim 5 characterized by supplying inert gas to weld- 
zone grade when the aforementioned arc welding is perfomied. [Claim 7] After having been restrained by the 
aforementioned inner circumference side restricted member (10) periphery side restricted member (11) and the hoop- 
direction restricted member (12) at the direction of a path^ and the hoop direction, the edge of the electric conductor of 
a couple which was equipped with the following and put in order annularly The coil junction method of the rotation 
electrical machinery which equips with an electric conductor two or more slots of a core (15) characterized by being 
welded one by one, respectively, welds the edge of the electric conductor of a couple put in order annularly, 
respectively, and forms a coil with the aforementioned welded tool (2). The restricted process which arranges a hoop- 
direction restricted member (12) between the edges of the electric conductor of the aforementioned couple which both 
adjoins a hoop direction as if an inner circumference side restricted member (10) and a periphery side restricted 
member (1 1) are arranged so that an inner circumference [ of the edge of the electric conductor of a couple put in order 
iannularly ] and periphery side may be contacted, respectively, and restrains the edge of the electric conductor of the 
aforementioned couple to the direction of a path, and a hoop direction. The activation process which activates a welded 
tool (2). The move process to which the edge of the electric conductor of a couple annularly compared with the 
aforementioned welded tool (2) is moved relatively [ hoop direction ] while maintaining the distance between them. 
[Claim 8] The aforementioned activation process and the aforementioned move process are the coil junction method of 
the rotation electrical machinery according to claim 7 characterized by being carried out by turns. [Claim 9] The coil 
junction method of the rotation electrical machinery according to claim 7 characterized by performing movement in the 
aforementioned niove process while maintaining the activated state of the welded tool (2) by the aforementioned 
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activation process. [Claim 10] In the aforementioned restricted process the edge of the electric conductor of the 
aforementioned couple The aforementioned inner circumference side restricted member (10), So that it may project in 
the aforementioned welded-tool (2) side from a periphery side restricted member (1 1) and a hoop-direction restricted 
member (12) The aforementioned iirner circumference side restricted niember (10), The coil junction method of the 
rotation electrical machinery any one publication of the claim 7 characterized by arranging a periphery side restricted ' 
member (11) and a hoop-direction restricted member (12), and welding the edge of the electric conductor of the 
projected aforementioned couple, or the claim 9. [Claim 11] the aforementioned hoop-direction restricted member (12) 

a conductor — it is the aforementioned hoop-direction restraint ~ a member — the coil junction method of the 
rotation electrical machinery any one publication of the claim 7 characterized by being contacted by the side of the 
edge of the electric conductor of the aforementioned couple in an arrangement process, or the claim 10 [Claim 12] The 
aforementioned inner circumference side restricted member (10) aforementioned periphery side restricted member (11) 
and the aforementioned hoop-direction restricted member (12) are the coil junction method of the rotation electrical 
machinery any one publication of the claim 7 characterized by canceling the restraint of the edge of the electric 
conductor of the aforementioned couple after welding of the edge of the electric conductor of a couple put in order 
annularly is completed, or the claim 1 L [Claim 13] When moving relatively [ hoop direction ] the edge of the electric' 
conductor of a couple with which it had the following and the aforementioned move means (3, 8, 9) was annularly 
compared with the aforementioned welded tool (2) So that the edge of the electric conductor of a couple may be . ' 
annularly put in order by two or more slots of a core (1 5) characterized by the aforementipned welded tool (2) ' ' ' 
maintaining the state where it was activated Coil junction equipment of the rotation electrical machinery which equips 
an electric conductor, respectively, welds the edge of the electric conductor of those couples, and forms a coil. The 
protection member which is the conductor arranged between the edges of the electric conductor of the aforementioned 
couple which adjoins a hoop direction (12) It is the welded tool (2) which can be displaced relatively to the edge of the 
electric conductor of the aforementioned couple. The welding energy sowce which activates the aforementioned 
welded tool (2) (4) The move means to which the edge of the electric conductor of a couple annularly compared with 
the aforementioned welded tool (2) is moved relatively [ hoop direction ] while niaintaining the distance between them 
(3, 8, 9) [Claim 14] The aforementioned protection member (12) is coil junction equipment of the rotation electrical 
machinery according to claim 13 which is arranged so that the edge of the electric conductor of the aforementioned 
couple may project in the aforementioned vi^elded-tool (2) side from the aforementioned protection member (12), and is 
characterized by the aforementioned welded tool (2) welding the edge of the electric conductor of the aforementioned 
couple projected from the aforementioned protection niember (12). [Claim 15] The aforementioned protection member 
(12) is coil junction equipment of the rotation electrical machinery according to claim 13 or 14 characterized by being 
removed from between the edges of the electric conductor of the aforementioned couple after welding of the edge of, 
the electric conductor of a couple put in order annularly is completed! [Claim 16] The aforementioned protection 
member ( 1 2) is coil junction equipment of the rotation electrical machinery of any one publication of the claim 13 
characterized by being contacted by the side of the edge of the electric conductor of the aforementioned couple, or the 
claim 15. [Claim 1 7] The aforementioned welded tool (2) is coil junction equipment of the rotation electrical 
machinery of any one publication of the claim 13 characterized by arc- welding the edge of the electric conductor of the 
aforementioned couple one by one, or the claim 16 by having the electrode to which welding voltage is impressed and 
performing arc discharge between the aforementioned electrode and the edge of the aforementioned electric conductor. 
[Claim 18] Coil junction equipment of the rotation electrical machinery according to claim 17 characterized by having 
a gas supply means (5) to supply inert gas to weld-zone grade when the aforementioned welded tool (2) performs arc 
welding. [Claim 19] After having been restrained by the aforementioned inner circumference side restricted member 
(10) periphery side restricted member (11) and the hoop-direction restricted member (12) at the direction of a path, and 
the hoop direction, the edge of the electric conductor of a couple which was equipped with the following and put in 
order annularly Coil junction equipment of the rotation electrical machinery which equips an electric conductor, 
respectively, welds the edge of the electric conductor of those couples, and forms a coil in two or more slots of a core 
(1 5) so that the edge of the electric conductor of a couple may be put in order annularly characterized by being welded 
one by one by the aforementioned welded tool (2). The inner circumference side restricted member arranged so that the 
inner circumference side of the edge of the electric conductor of a couple put in order annularly may be contacted (10) 
The periphery side restricted member arranged so that the periphery side of the edge of the electric conductor of a 
couple put in order annularly may be contacted (11) The arresting gear which has the hoop-direction restricted member 
(12) arranged between the edges of the electric conductor of the aforementioned couple which adjoins a hoop direction 
(7) The move means to which the edge of the electric conductor of a couple annularly compared with the welded tool 
(2) which can be displaced relatively, and the welding energy source (4) which activates the aforementioned welded 
tool (2) and the aforementioned welded tool (2) to the edge of the electric conductor of a couple put in order annularly 
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is moved relatively [ hoop direction ] while maintaining the distance between them (3, 8, 9) [Claim 20] Coil junction 
equipment of the rotation electrical machinery according to claim 19 characterized by performing activation of the 
aforementioned welded tool (2), and movement by the aforementioned move means (3, 8, 9) by turns. [Claim 21] It is 
coil junction equipment of the rotation electrical machinery according to claim 19 characterized by the aforementioned 
welded tool (2) maintaining the activated state when movement by the aforementioned move means (3, 8, 9) is 
performed. [Claim 22] The aforementioned inner circumference side restricted member (10) periphery side restricted 
member (1 1) and hoop-direction restricted member (12) of the aforementioned arresting gear 7 It is arranged so that 
,the edge of the electric conductor of the aforementioned couple may project in the aforementioned welded-tool (2) side 
from an aforementioned inner circumference side restricted member (10) periphery side restricted member (11) and a 
hoop-direction restricted member (12). Coil junction equipment of the rotation electrical machinery of any one 
publication of the claim 19 characterized by welding the edge of the electric conductor of the projected aforementioned 
couple, or the claim 2 1 . [Claim 23] The aforementioned protection member ( 1 2) is coil junction equipment of the 
rotation electrical machinery of any one publication of the claim 19 which is a conductor and is characterized by being 
contacted by the side of the edge of the electric conductor of the aforementioned couple, or the claim 22. [Claim 24] 
The aforementioned arresting gear (7) is coil junction equipment of tiie claim 19 characterized by canceling the 
restraint of the edge of the electric conductor of the aforementioned couple after welding of the edge of the electric 
conductor of a couple put in order annularly is completed, or the rotation electrical machinery of any one publication of 

23. . ■ ■ \ ■ '. ' ^ ' ■ ^ " 
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DETAILED DESCRIPTION ^ 
[Detailed Description of the Invention] . 

[0001] . ' • - ' . . 

[The technical field to which invention belongs] this invention is used for the junction method of stator winding of the 

AC generator for vehicles and equipment which are carried in an automobile, a truck, etc. about the coil junction 

method and equipment of rotatipri electrical machinery, and is suitable. . V 

[0002] ; ' ' 

[Description of the Prior Art] Generally from the former, the arc welding which is made to carry out arc discharge 

between an electrode and a coil weld zone, and carries out the fiised jxmction of the coil using the heat is adopted ^s 

junction of stator winding. 

[0003] By the way, generally the insulating coat is given to the coil used for the stator, and in order to be insulating 
reservation of a coil, it is required for it to prevent coat degradation by the heat at the time of welding. Therefore, 
conventionally, in order to make it not give welding arc heat other than a weld zone, applied voltage was applied to 
every poiiit of a weld zone, and arc welding was performed. 

[0004] 

[Problem(s) to be Solved by the Invention] However, if it is made to carry out arc discharge by every point of a weld 
zone (i.e., if ON and OFF of applied voltage are repeated for each point of a weld zone), the degree of influence of the 
unstable forpe ctjrrent at the time of early standup energization will become large, and welding quality will become 
unstable. Moreover, in order that the unstable force current at the time of initial energization might cause a fault heat 
input state, heat deterioration prevention of an insulating coat was difficult. Furthermore, the man day was also great 
when joining one weld zone [ one ]. 

[0005] this invention is made in view of the above-mentioned problem, and it aims at reducing insulating coat 
degradation of coils other than a weld zone. 

[0006] Moreover, this invention aims at performing welding stabilized at high speed. 

[0007] In order to attain the above-mentioned purpose, ih invention according to claim 1 the protection which arranges 
the protection member (12) which is a conductor between the edges of the electric conductor of the couple which 
adjoins a hoop direction - a member with an arrangement process Maintaining in the state where the activation 
process \yhich activates a welded topi (2), and the activation process activated the welded tool (2) It is characterized by 
having the move process to which the edge of the electric conductor of a couple annularly compared with the welded 
tool (2) is moved relatively [ hoop direction ] Avhile maintaining the distance between them. [0008] That is, the electric 
conductor of a couple and relative displacement with a welded tool (2) are performed maintaining in the state where 
the welded, tool (2) was activated, and the edge of the electric conductor of a couple put in order annularly is welded 
continuously. In this case, between the edges of the electric conductor of an adjacent couple, although activation of a 
welded tool (2) is performed also in the case of movement between the edges of the electric conductor of an adjacent 
couple, since the protection member (12) is arranged, the electric, conductor of the protection member (12) lower part 
can be protected. Moreover, since the state [ having applied arc yoltage ] is maintained when the arc welding which 
activates a welded tool (2) by impressing voltage between the electric conductor of a couple and a welded tool (2), for 
example as a welding process is adopted, it also becomes possible to suppress the influence of the unstable force 

, current at the time of early standup energization. Furthermore, since movement with the electric conductor of a couple 
and a welding electrode (2) can be performed with arc voltage applied, it becomes possible to perform the arc welding 

. of the electric conductor of a couple at high speed, [0009] 
[0010] 
[0011] 
[0012] 
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[0013] 
[0014] 
[0015] 

[0016] In addition, the sign in the parenthesis of each above-mentioned means shows a correspondence relation with 

the concrete means of a publication to the operation form mention 

[0017] 

[Embodiments of the Invention] Hereafter, the operation form of this invention is explained based on drawing. 
[oOl 8] Drawing in which drawin g 1 shows the appearance and composition of coil junction equipment of this 
invention, near the weld zone of copper wire [ in / drawing i / in drawing 2 ] and the enlarged view of the arresting 
gear of copper wire, drawing where drawing 3 lopked at the weld zone and torch of copper wire from the stator bore, 
the perspective diagram to which the stator carried out simple / of drawing 4 /, and drawing 5 are the near / B / 
enlarged views of drawing 4 . / of rotation electrical machinery Coil junction equipment 1 As the torch 2 of noting that 
the welding electrode as a welded tool is included, and a move means of a welding electrode As an energy source 
which supplies power to the ** robot arm 3 and a welding electrode As ********** 4^ ^ supply means 5 to supply 
inert gas to a torch 2, and a candidate for welding It consists of control unit 9 grades which conti-pl the standing ways 6 
of a stator 14, the arresting gear 7 of copper wire, the rotation driving gear 8 of standing ways 6, the robot arm 3 and . 
the rotation driving gear 8 that were equipped with ***^**, the welding source 4, and the gas supply means 5. 
[0019]Atorch 2 is formed with a tungsten and it has it at the nose of cam of the ro It connects with the 

minus side of the welding source 4, arid the torch 2 constitutes the minus lateral electrode of coil junction equipment 1. 
Moreover, inert gas, such as an argon or helium, is supplied to a torch 2 from the gas supply means 5 for the stability of 
the arc at the time of welding, and antioxidizing of a weld zone. In addition, the composition whicji welds while using 
a tungsten for one electrode and supplying inert gas, such as an argon or helium^ in this way is well-known as TIG arc 
welding (Tungsten Inert Gas Arc Welding). 

[0020] The robot arm 3 operates so that the nose of cam in which the torch 2 is formed may imitate the weld zone 13 of 
the copper wire as a candidate for welding in response to the control signal from a confrol um 

[0021] The coppcir wire as a candidate for junction used with this pp^ation fonn is the same as what was indicated by 
the international public presentation 98/No. 54823 pamphlet (1998) concerning application of this applicant, and is 
cross^section rectangle-like U character-like copper wire. Two or more slots are formed at equal intervals, md as the 
turn section of U character-like copper wire is equal to each slot at the one side of a stator core 15, it is arranged and 
inserted in the stator core 15 in the direction of a path of a slot. The copper wire which adjoins in the direction of a path 
is twisted by the predetermined pitch hoop direction so that it may be leaned to an opposite direction so that it may be 
leaned in the direction after insertion and as a turn section side where all the copper wire that is in the diameter position 
of said about the nose of cam of each copper wire by the side of reverse is the samCi • 
[0022] As shown in drawin g 2 , the end of copper wire became in every two directions of a path at the pair, and is 
located in a line with the weld-zone side of a stator 14 at four radials. Between [ of these two ] pairs, the crevice 
between predetermined intervals is prepared for the insulation. Moreover, the weld zone 13 of two copper wire joined 
is arranged at equal intervals on two concentric circle peripheries. In addition, the insulating coat of the portion used as 
the weld zone 13 of copper wire is removed by a cutter, chemicals, etc. after [ before insertion into a slot ] insertion. 
Thus, the stator 14 by which copper wire has been arranged at the slot tums the weld zone 13 of copper wire up, and is 
arranged at standing ways 6. ^ ; 

[0023] The arresting gear 7 of copper wire consists of a bore side plus electrode 10 which contacts copper wire from 
the bore side of a stator 14, an outer-diameter side plus electrode 1 1 which contacts copper wire from the outer- 
diameter side of a stator, and two or more cylindrical plus electrodes 12 as a protection miember arranged between the 
copper wire which adjoined the hoop direction, as shown in draAvin g 2 . The bore side plus electrode 10 contacts inside 
the copper wire by the side of the maximum bore, and restrains copper wire in the direction of a path. Moreover, the 
outer-diameter side plus electrode 1 1 contacts the outside of the copper wire by the side of the diameter of the 
outerinost, and restrains copper wire in the direction of a path. Furthermore, tiie cylindrical plus electrode 12 touches 
the hoop-direction side oif copper wife between the copper wire on a par with a hoop direction, and is resfraining 
copper wire to the hoop direction. 

[0024] It is constituted so that this cylindrical plus electrode 12 separates from the center of a stator 14, and the width 
of face in the hoop direction of a stator 14 may spread, and it touches each copper wire of all located in a line in the 
direction of a path. 

[0025] Moreover, as shown in drawing 1 , based on the control signal from a control unit 9, the rotation drive of the 
standing ways 6 is carried out by the rotation driving gear 8 at a hoop direction, Consequently, tiie arresting gear 7 
arranged at the weld-zoiie side of the statpr arranged at standing ways 6 and a stator is united, and rotaites. 
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[0026] Next, the operation of the coil junction equipment 1 constituted as mentioned above and the procedure of the 
coil junction method are explained. 

[0027] First, U character-like copper wire is put in order and inserted in the slot of a stator core 15 in the direction of a 
path. Thus, when copper wire is inserted into a slot^ a level difference A may arise in the nose-of-cam position of two 
copp^ wire welded. The situation at this time is shown in drawing 6 (a). In addition, drawing 6 (a) is an enlarged view 
when seeing the nose-of-cam position of the copper wire welded jfrom the tangential direction of the periphery of a 
stator core 15. Moreover, the enlarged view when seeing near the copper wire from the inner circuniference side of a 
stator core 15 to drawing 6 (b) is shown. However, in drawing 6 (b), the copper wire after melting is indicated for the 
following explanation, a point slash shows the insulating coat which heat-deteribrated by welding, and the real slash 
has shown the insulating coat which is not heat-deteriorating. 

[0028] Since the aniount of copper wire which must be fused if this level difference A is too large increases although a 
level difference A may arise in thp nose^of-cam position of two copper wire as shown in drawing 6 (a), the heating 
value needed for melting becomes excessive, and the heat deterioration of an insulating coat becomes large. 
[0029] The height of the fusion zone 13 of the copper wire after melting as shown in drawing 6 (b) here The length of 
the field which has deteriorated or there are not H and an insulating coat about (it is hereafter called melting height) (it 
is got blocked) the length from the nose of cam of a fusion zone 1 3 to the edge of the portion which heat-deteriorated - 
being shown following and degradation length -- saying — it is referred to as X and a relation with degradation / 
length X of a level difference A, melting height H, and an insulating coat is shown in d rawing 7 In addition, this view 
sets the board width of the copper wire in the direction of a path of a stator 1 4 to W, and has shown it by the relation 
with the rate of the level difference A and height H to this board width W, and degradation length X. 
[0030] In drawin g 7 , the range of the melting height which becomes proper [ the portion shown with the slash as 
melting height / the junction state of copper wire ] is shown, and such proper melting height is also increasing that a 
level difference A becomes large. Moreover, if degradation length X is large and the rate (AAV) of the level difference 
A to the board width W becomes 1/3 or more as a level difference A will become large, if insulating coat degradation 
length X is looked at, degradation length X will become large rapidly, for this reason, degradation length X **— the 
level difference [ as opposed to / in order to make it not become large / the board width W ] A it is necessary to make 
it become 1/3 or less comparatively (A/W) 

[0031] Therefore, with this operation form, when copper wire is inserted into a slot, a size check is performed so that 
the rate (A/W) of the level difference A to the board width W may become 1/3 or less. This size check is performed so 
that a level difference A may serve as the above-mentioned yalue in the perimeter of a stator core 15. And only that 
with which a level difference A fills the above-mentioned value in all the perimeters of a stator core 1 5 is judged to be 
proper, and only these stator cores 1 5 judged to be proper are made to shift to a back process by this size check. 
[0032] The edge by the side of a weld zone is twisted as mentioned above after this size check. And the stator 14 
before welding turns a weld zone 13 up, and is arranged at standing ways 6. . 

[0033] The outer-diameter side of a stator 14 to the bore side of a stator 14 to the bore side plus electrode 10 and the 
outer-diameter side plus electrode 1 1 are arranged after arranging a stator 14 to standing ways 6. Moreover, between 
the copper wire which adjoined the hoop direction, the cylindrical plus lateral electrode 12 is inserted so that it may be 
constructed over the bore side plus electrode 10 and the outer-diameter side plus electrode 1 1 . By this, four copper wire 
put in order by the single tier will be restrained by the direction of a path, and the hoop direction. And the end face of 
copper wire touches the cylindrical plus lateral electrode 12, the plagioscopic section 16 of copper wire is covered by 
the cylindrical plus lateral electrode 12, and it will be in tiie state where this plagioscopic section 16 saw and hid from 
the torch 2 side. 

[0034] It is made for the board thickness of the copper wire in the contact length of the end face of copper wire and the 
cylindrical plus lateral electrode 12 and the hoop direction of a stator 14 to fill the following relations at this time. 
[0035] Hereafter, this relation is explained. A cross-section enlarged view when the cylindrical plus lateral electrode 12 
has been arranged between the copper wire which adjoins drawing 8 is shown. 

[0036] As shown in drawing 8 , board thickness of copper wire [ in / the hoop direction of L and a stator 14 / for the 
contact length of the end face of copper wire and the cylindrical plus lateral electrode 12 ] was set to T, and when / of 
degradation length X to the board width W which contact length L to board thickness T described above with 
comparatively (L/T) / the relation was investigated in the experiment with comparatively (X/W), the result shown in 
draw ing 9 was obtained, 

[0037] degradation length X [ as opposed to / as shown in this drawing, so that comparatively (L/T) becomes small as 
for contact length L to board thickness T / the board width W ] — comparatively (XfW) — large — becoming . contact 
length L [ especially as opposed to board thiclaiess T ] ~ smaller comparatively (L/T) than 1 ^. degradation length 
X to the board width W -- comparatively (]^^^ 
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[0038] For this reason, it is made to fill the relation of contact length L to board thickness T it is comparatively (L/T) 
unrelated to one or more, and is made for degradation length X to become small. 

[0039] In addition, it is made to contact the cylindrical plus lateral electrode 12 all over the simultaneously of a portion 
which made the insulating coat exfoliate, as shown in drawing^ 8 so that the contact portion of the cyUndrical plus 
lateral electrode 12 and copper wire may increase as much as possible. Furttiermore, the cross section of the cylindrical 
plus lateral electrode 12 is made into the home baserlike cross-section configuration by making the grade to which the 
cylindrical plus lateral electrode 12 does riot touch copper wire in a lower part rather than this contact portion project 
the cylindrical plus iateral electrode 12 to the plagioscopic section 16 side. TMs is for earning the cross section of the 
cylindrical plus lateral electrode 12 as much as possible, and making it raise heat dissipation efficiency while it 
lengthens area of the contact portion of the cylindrical plus lateral electrode 12 and wpper wire and enlarges a heat 
sinking plane product. 

[0040] Next, based on the control signal from a control unit 9, the torch 2 at robot arm 3 nose of cam is moved on the 
weld zone 1 3 of one by the side of the periphery which is a welding start position. After nioving a torch 2 to a 
predetermined start position, \yhile impressing welding voltage between the torch 2 which is a minus lateral electrode, 
and the arresting gear 7 which is a plus lateral electrode, inert gas is supplied to a torch 2 froni tfie gas supply means 5. 
[0041] Standing ways 6 are rotated in the direction of a clockwise rotation (the direction of Ajtow A) after impressing 
welding voltage, maintaining the distance of a torch 2 and a weld zone 13.. Under the present circumstances, the state 
where welding voltage was impressed is maintained and the torch 2 is being fixed to the fixed position. Consequently, 
the arc welding of theweld zone 13 which adjoins a hoop direction is continuously carried put from the weld zone 13 
of copper wire located just under a torch 2 at the welding voltag 

[0042] Drawing 3 is drawing which looked at the weld zone 13 and torch 2 of copper wire at the time of continuous 
welding for copper wire from the stator 14 bore. In drawing 3 , weld-zone 13a of copper wire located just under a torch 
2 is a weld zone to which the present arc discharge is carried out and welding is performed. Moreover, in drawing 3 , 
weld-zone 13c of copper wire located in the weld zone to which arc welding ended weld-zone 13b of copper wire 
located in the right-hand 3ide, and left-hand side is the weld zone of the copper wire with which arc welding is 
performed next. 

[0043] Weld-zone 1 3a to which the present arc welding is performed is heated by arc discharge at the elevated 
temperature. The heat applied to weld-zone 1 3a radiates heat into air through the arresting gear 7 of cylindrical plus 
electrode 12 grade, Moreover, the heat of arc discharge and the heat of weld-zone 13a [ finishing / welding ] are 
transmitted also to the weld zones 1 3b and 1 3c of the coppCT wire which adjoins a hoop direction. Therefore, weld- 
zone 13b which arc welding ended is not cooled quickly, and is annealed. Moreover, a preheating is performed by the 
heat by which weld-zone 13c of the copper wire before welding was transmitted. 

[0044] If standing ways 6 are rotated, the weld zone 13 which adjoins a hoop direction is arc- welded continuously and 
standing ways 6 rotate one time from a start position, rotation of standing ways 6, impression of welding voltage, and 
supply of inert gas will be halted. 

[0045] Next, the robot arm 3 is moved to an inner circumference side, and it fixes on the weld zone 13 of 1 of the 
copper wire by the side of inner circumference. And arc welding is similarly performed continuously about the weld 

zone 1 3 by the side of inner circumference. 

[0046] About welding by the side of inner circumference as well as a periphery side, while it had been fixed, a torch 2 

rotates standing ways 6 and welds continuously. And if it rotates one time also about an inner circumference side, 

rotation of standing ways 6, impression of welding voltage, and supply of inert gas will be stopped. 

[0047] A torch 2 is separated from a stator 14 after welding the weld zone 13 by the side of inner circumference and a 

periphery. And an arresting gear 7 is removed from copper wire, and the stator 14 which welding ended is taken out 

from standing ways 6. Thereby, the stator 14 as shown in drawing 4 and drawing 5 is obtained. 

[0048] Then, about a weld zone 1 3, it inspects whether welding is performed proper, and if it checks being carried out 

proper, welding marks are coated with an insulating resin. 

[0049] The predetermined crevice was prepared between the weld zones 1 3 which adjojn each other in the direction of 
a path, and the stator 14 manufactured with this operation gestalt has prevented the short circuit of a coil, as shown in 
drawing 5 . However, since the crevice is not prepared from an outer-diameter side among the copper wire which 
adjoins in the direction of a path between the copper wire of the 1st layer and a two-layer eye, and between the copper 
wire of the 3rd layer and the 4th layer, it is necessary to secure the insulation between the plagioscopic sections 1 6 of 
the copper wire which adjoins in the direction of a path. 

[0050] With this operation gestalt, between the weld zones 1 3 which adjoin a hoop direction, the cylindrical plus 
electrode 12 is arranged and the arc welding of a weld zone 13 is performed. From the cylindrical plus electrode 12 
located in a line with the hoop direction, only the weld zone 13 of copper wire is exposed to a torch 2 side by this, and 
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the plagioscopic section 14 is not exposed to a torch 2 side. Therefore, even if it rotates standing ways 6, with applied 
vohage applied, since the insulating coat of the plagioscopic section 14 is protected by the cylindrical plus electrode 
12, it does not receive the injury by arc heat. 

[0051] Moreover, siiice welding voltage is impressed continuously, there is little influence of the unstable force cuirent 
at the tinie of initial energization, and stable welding of it is attained. Moreover, it also beconies possible with 
continuous welding to reduce the weld time per stator. 

[0052] In addition, the weld-zone side of a stator was rotated with the above-mentioned operation gestalt, fixing a torch 
2 at the time of junction of copper wire. However, with the weld-zone side of a stator fixed, of course, you may operate 
a torch 2 so that the weld izone 13 of a stator may be imitated. 

[0053] Moreover, although this operation gestalt explained the case where a weld zone 13 was arranged on a double 
concentric circle, when arranged on three-fold [ 1 -fold and ] or mor^ concentric circle, it can apply similarly. 
[0054] The above-mentioned operation gestalt explained the case where a weld zone 13 was welded continuously, with 
welding voltage impressed. Ho^yever, if junction of one weld zone 13 is ended, after halting impression and making a 
torch 2 displaced relatively in the position of the next weld zone 13, you may be made to weld by impressing welding, 
voltage again. Also in this case, the insulating coat of the plagioscppic section 14 can be protected by using the 
cylindrical plus electrode 12. 

[0055] In addition, with the above-mentioned operation gestalt, although the case of TIG arc welding , was explained, 
the same effect can be acquired by other arc welding methods, such as C02 welding or MIG welding. Moreover, the 
same effect can be acquired, when it changes into arc welding and laser welding is used. 
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